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the muling and baking qualities of INDIAN WHEATS 

No. 2. Some new Pusa Selections tested in 1909. 


ri’iIlK milling]: and bakiiifr (|nalities of Indian Avlieats liave boeu 
discussed l)y ns in a previous paper. ^ Sainjiles of feu Indian 
wlieats, grown in various jiarts of flit' 1 ndo-ljrangt'fio plain in tlie 
wlieat-growing season of 1907-08,, Avere suiimiftetl in >[r. A. K, 
Kainphries, Cliairinan of fbe IIonie-groAvn Wlieaf Committee of tiie 
luetirporafed National Association of Jlritisli and Irisli Millers, a 
well-known autliority on (jnestioiis relal iiig to the milling :tnd baking 
<(f wheat. It wa.s clear from the report that tlie Avlieatssent for te.sting 
varletl very greatly botli in the strength of the flour and in geueinl 
milling qualities. The liarder samples were jmtahly superior to the 
soil wheats lilo' Mozatfemagar wliile, the cultivalion of Avliicli has 
been so persistently athaicated for the export trade. Tlie host of 
the ten wheat.s nas Piisa 0, a liard white heardIt'Ss Avheat grown 
at Ihisa from a single jtlaiit. This wheat proved to he free grinding 
and gave a llA'elx- greyish xx'hite granular flour Avliich yielded a 
tough dough and large loaves xvith a superior crust and lietter 
general ap[)earanc(* than ilie Iircad J'roiii the otluT nine. Mr. 
Hiniiplijaes stated in condu.sion “ I unhesitatingly express tlio 
opinion that Pu.sa b is the best and I can quite as unhesitatinglv 
say 1 do not like Australian 27 or Mozaffernagar grown at iMozaffer* 
nagar,” After Pii.sa (i, three Punjab evheats — LaJ hi.^anrala, 
Ihinjab Tyjie 9, and Giijar Klinn — gax-e the nf‘xi best results and 
It IS interesting to nolici^ that Ihese wheats are greatlv ]ireferred 
hv the cultivators of flu' Punjali to the soft wliiies like Australian 
2( and Mozaffernagar tlie calf ivat ion of which has been so mucli 
n-oom in ended. On tlie general question of the be.sf wheat.s to be 
I'coonuneuded to the cultivators we exju'cssed tlie einpliatic O])inion 
that the wheats mnst in favour with tlie peojile for their oaami oon- 
^^luiiption are tliose in greatest demand Iiy the Home millers and 
blither are those wliieh will command the liighest ]U'ice in Pngland, 

‘ ffoward & Ifoward. Bulb-tin ?.}, .b//lrult//rul IBseurrlt / /intitule. IS08. 
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fmtlicr iKiintcd out tl)at, ('oiiso(|U(‘Dt on tl»o revolution iij 
duo lo tlie now excdnsive u^<e of roller mills, tlie cultiv;ii i(„^ 
of soft wlieiits like Moz;ill:<unap;ar is a mistake ami luui kci-], 

the means of lowering tlie ])Ositioii of India as a wlieat [iroduciiio- 
country in the esliiuatioii of the Home millers and Ihts mistake 
lias eoiiseiiueuily euiailed the loss of a Inr^’O sum of money to Ihe 
ludiau cult ivafor. AVhat the IFome millet' wtnits is a free grind- 
ing drv wlo'at of uniform ti'xturt' or consistenee. wliitdi will vi(‘](l 
the Ilia xini mil amount of strong tlour. Such wheats we consider 
are most likely to ho found among Ihost' niosl in demand for 
local eousnmptinn and will iiafurally he what are commonly known 
as hard wlnuits. The colour whether red or wliite is not now of 
much (“oiisetjuence, red wlumts lading of |)racl u>ally the same vahu’ 
as while. In addition, many of the Indian hard wheals an* move 
easily grown, are Imrdier, more rust resistant, retiuire less moisture 
and oftmi yield lalter than (he soft whites. Froiu all ])oints nf 
view' tlieriToi'i' (heir culture is dt'sirahle. 

The [uih] teal ion of tlu'-;(^ x imvs naturally did not ]>ass 'williout 
(anuimml. This is no( sui'])rising considering that our rocommcinl- 
ations, If prmed to he well fonuded, will rovobii ionise the wheat 
industry of this count vy and lead in the rapid advance nf India hi 
eom])otition with the wheat producing counlries of (he world, 

Tlie recommendations contained ill tlo' ])ap('r referred to were 
suhuiitted hy the Director of Agriculture of the Purijah to the 
Pi'osidont of the Incorporated Aatioual Association of British aiul 
Irish (Millers and the matter was cousidered at a meeting of the 
rouncil of the Assneiatioii lield in "Mark Lane on April 2drd last. 
Tlie result of the deliheratioiis which took ])lar’e were puhlislicd in 
the Miller of hfay drd. 1009. ami are rejuodueed helow':- - 

“ On Priday, A]n“il 20 rd. a meeting of the rmincil of tlic 
Incorporated National Assoeiatiou of Britisli ami Irish (Mil’ers 
was held at the offices of the Association. 50, hfarle Laue. wlieit 
hfr. B illiam Kdgar (Viclmlls jiresided. 

Indian Wlieaf, 

The next Item on the agenda w'as: — To consider roiTospniidencc 
received re Indian wlieats. 

Dr. A, E. Dumpliries, in ]dneing this matter hi'fore tlic 
meeting, said considerahle importance was attached to this matter 
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l.y the Indinn GovoTmiient, niul lie had liad a large amount of 
(•urrespondenco Avith Indiaii Govoriimeni officials ivlatiug to it 
He had conducted the covrespoiidonce to (lie last of his abiHtv but 
lie hod pointed out to the officials of the Indiiui Govovunient'tliat 
the expressions ot oiiiiiion he had made were liis own, and that 
iluw did not hind tlie association in any way. He slinuld like to 
know whetluT the momhcrs of (ho Council criticised or conhnned 
it. The Indian Govern immt had heen seeking to make iho Indian 
groArors grow wheat suitahlo for tlie exporf (rade, instead of growing 
wheals which Avere inoi'o suriahh' for local r(H|uireini>n(s. ^ 

Contiiniing IMr. Huin]ilirles said: — 

The po.sijiniL disclosed hy the correstxmdeiice forwarded to the 
President and a eonsidernhle corresjumdenco wliioh I have Imd 
with OoA-ernment officials in India amoiinfs to this: 

Tlie wheats which the natives were inclined to grow about 30 
years ago Avere harder l.y nature tlinn those AA'l.rch millers in 
millstone dnvs or in the transitional period from millstnnes to rolls 
really av anted. 

following upon tlio very valualdo reports Avhich Itlessrs. 
:\raedougall Hrothors then presenfed. tho aulliorities mei Avith a 
great amount of sueeess in getting the mifix^es to grow softer AA'hiter 
wheats, so as to suit AA'hat was then undou1>(edlv the requirements 
(if the Englisli market. .Since then we as millers have entirely 
discarded millstonos, and learnt tlu^ advantages of Avheat 
conditioning. 

T frst of all had a large number of samples sent fo me for my 
opinion, (o he aseertained on appearance milv. Later I had 10 
samples sent In mo for milling and baking. All fliese samples were 
knoAAii by botanical names, and not by remmereial ones, hut those 
f'nnwn as l\Iozaffern a gar and '^Australian 27’’ represented ap- 
proximately the sofler weaker AA'liites such as 'White Hfdhi. 

In arriving at mv opininn. I eoiiditinned these AA'heafs carefully 
io a full oommercial extent, and in my opinin.i aiiv A\dieats which 
then heeame soft In tlie sense of AA'Oolly were not noarlv so good as 
those which remain free milling after full eondif ion’ing. Fnder 
^nch^ conditions tl.eso soft AA'hite wheats did mill badly. They 
icquiied greater force to otfeet separations, and though thev gaA’o 
^ A\hite*hned ffou]\ some of them, prohahly Ijceausi' of the oxira 
ffirce required in grinding, were dingy. 
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()tu‘ u'lipat in iKiitieular I sin|;le‘cl mit as particularly goofl. It 
was a wliita wheat, not unlike "Wliito Fife in ap])earaTice, verv 
hriirlit, fonditituu'd very well indeed, j>rmnul very freely and verv 
well. yMV(' an altufrellier livc'ly flonr. liri^dit-liiied rather than white* 
and ilie bread had an alto(T<'tber better a])]ioaraDee than iliat frm}i 
nrdinai'v Indian wdieat. T understand that this Avhont was raised 
<-rnni a sinyde head, which was found "rowing ainoTip^ others, ilmt 
it Is rust resistant, a ^ood yielder, and one which Aveevils do nr)t 
attack freely. Witliont tellinjj me so, the Indian Government 
had suhinitted tlte same wheats to a chemist in India, and he. 
relying’' |iriiici|)ally niion the ])ercenta^e of total nitronten, phuud 
substantially the same series into, for all iiractiral purposes, tlio 
same nrder nf merit as T had done hy milliner and hakinpt. This 
no'ans that Avhereas tiie soft AvJiite wheats contained nnlv pt*]- 

cent, to 1'4 ])('r cent, total nitrn^um, the Avhite wheat upon Avlin-li 
T lA'jtorted A'crv faA'onrably eontained 2'52. nr nearU' iAvice as nnieh 
— a jK'rcenta^e that Avould eom]>are very favoiirahly Avith soitn 
of ilie so-called strong; Avheats of the Avorld. This was of course 
very Satisfactory to me. for it provided quite indirectly n strlkinsi 
continuation of the correctness of my work, for after all said and 
done and in sjutc of CNceptinns. total nitropfcn is a very nscful 
indication of a flour’s siren ^tln 

I recently received hdters from GoATrninent officials. Avhich T 
d(» not su{)posc were meant to he confidential, in w'hich thev Avaiitcd 
to knoAv wheiher if Avas desiroble to send forw'ard hulks of. say. 4f) 
to inO sacks, and <xet them priced here on the market, the idea 
heinn* (hat such evidemee Avonld indicate to the proAver tlio 
su])en’oriiy of tlnvse lu'w sorts, and he an iiidueement to <rrnw then!. 
My rcjdy in essence avos this. T do not think that the true A'ahn' 
of new wheats can he ascertained in that w'ay. Any person hnyirf]: 
a novel I y would rcfrard it with a certain amount of suspicion, and 
human nntma helu" what it is. Avmild sc<'k in Imc at (he lowed 
price possible. Bui that, havinir ren'ard to the fact tliat it Ava< 
a distinct arlvantaire to the "roAvor on the rrmund f)f financial yield, 
apail altop’cllmr from i'he I'clalivo commercial A'alues of the Avlicats 
on our markets to p^rnw these ne^v varielies, ihe proper course avos 
to ])ut it to the atTrlculliiral ]uibllc of India in that B"ht. addin? 
that opinions which had been obtained indicated that the Avkcat 
Avas likely to obtain Infjher prices. There is, at any rate, one 
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ill the kingdom who would id)s()rl) several humlivd 

,ous, wliidi is moro iliau tliey nro likcdy to send for some vears of 
.•]-usa 0/’ at prices substani ially tlmii anv Indian wheal 

)„ knows at present, and it seemed to me altogether more desiralde 
t(, distribute sueli good stuff as seed and gel a large ])ulk to d<ud 
\vitli, rather than send it over here to ])e suhmifted To an al((»gether 
second rate method of testing eoininereial valiuu ^ 

The Director of Agriculture in tl-e Punjab Ims written to the 
Seeivtary of the Kurracliee riiamber of ('omiriereo drawing his 
attention to luilletiii, wliieh Cfinsists jaigely of uiv report, and sent 
a copy of tlial letter to file President. I think, Instead of reading 
a rather long document, it may be d(‘siral)[e if T sinnniarised tlie 
Statements I made, and I do not tbitdc that any member of tliis 
Council would have any difficulty in agreeim*' ^\-itb fliein 

I have been careful to point out that in st)me sections rtf tlu' 
cmiiilry a soft white flour is even now ])]nfeiT<*d ; that wr* Pnglish 
niillet-s t'ealise tliat a while wheal may he as strong or stronger than 
a red wlieat. That if on nflu'r -[toiiits nlu'ats are the same, 
j)refei-ence would he given to a white wlieat. That, in auv case, 
we ])refer a wheat which after conditioning in the niodm-n sense 
(if the term remains free gT'indiiig and does not hm-ome ‘‘ wooHv.’' 
That on an average of years wr^ak wheat is in more plentiful su])plv 
thaii strong wheat, and thid as a eonsefiumice strong wheats are 
uuially umv valuahie than wrmk ones. 1'hat if Indian expoHm's 
want to secuiA' maximum value for their wlnads, the\- must not 
mix common ones with fine ones, also that tlu^v must not water 
thr'ir wlieat.s Indorr* shijunent. 

To my mind the most imjiorlanl point of all the fon'going is 
tliat tli(‘ wheats wliirdi best suit im\ and which I thiidc would suit 
the ma jority of British millers, do ii? point of fact hr^st suit the 
Indian g-rower. _My belief ns regards Tndia as wrdl as Kiigland is 
that the grower should produce what hest suits Ids inteix'sts, and 
hat we millers, nowadays, an' so much better eijuijiped ieidi iiicallv 
than we nsed to be -lO years ago that we (‘an tackle anv ordinarv 
vheat of coinimu’cc at some jumo' (u‘ another. If, t liei'efore, tlu' 
uuinediate interests ot the grower, moi'e jiartieularly as to the yitdd 
oer acn* 1 h‘ eonsidf'n'd, W(' in I Hers will be cmitetd. and tin* grower 
(an rtdy on getting a fair niarhud value for whatever wlieats In; 
])T'oduces. Tf he produces wlieats which do not realise (juite so 
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inur;li on our nuirlceis, it iniglit pay him on account of extra yield 
to produce tlieiu, Init nothing could lx? Indtor botli from the Eiiglisli 
millers’ point of view and the .Indian growers, than that they should 
produci!* and sell separately such fine wheats as the Govoi’nnwni 
olUcials now seem to have in hand, inasmuch as they arc lihely to 
suit Tlritish millers and the grower as well. 

Dealing with one point arishig out of the letter the Dresiderit 
has received, 1 do not know, and would not like to predicate wi(li 
certainty, wliat would haj)pe:ii If they grew these line wheats on 
irrigated land. That is a matter for investigation, and I might 
add tluit a fnrtlier hatch of Indian wlieats are now being forwarded 
from the CTOveriiiiient Experimental Stations in India for fiirtlioj.' 
milling and baking tests. 

I have, throughout tills eorresjiondeiice, been careful to say 
tliat I was exjuessing my own opinions, and not in any degree 
seeking to bind anybody but myself'. However much any person 
in tills room may disagree with anything I have said, I am sum 
^^■e are absolutidv iiiiaiiiimms in wishing to see a great increase 
in the ]n'oductioii and exiiort of Indian wheat. Our interest is in 
that direction, and not in tlie other, as has recently^ been suggested 
in higb fpiarters, and that we an' willing to do anything we can 
to facilitate the production of wlieal in India and in the British 
Empire. 

T.hG Pre.sidont said a letier liad been addressed to the Association 
by the Director of Agriculture, in which he said ho enclosed a 
co[iy of the bulledn, and lie would bo grateful if the Association 
would carefully euiisidor the matter. He thought the host plan 
would he in send a lefter on tlie Hues of what Mr. Hnniphries liad 
just io])ortotl, ’till' important thing was that Mr. Humphries had 
luul a good (leal lo do Ith Ihi.s niatlcu', and he wms more cmnpetcid 
to speak for the Association than any oilier member, and lliis report, 
if adopted, would fully covnu the wdiole groniul. Ho would really 
.suggest tliat the olticial reply of tlie Association should take thal 
*orm, subjec't to what niiv member migbt bappeii to liave to say 
in critirdsiog the matter. 

Mr. -Tosepli Hank seconded the proposal. 

Mr. Toiler said tlie liroad lines recommended liy iMr. Hnniphnes 
were einiueritly desirable for increasing tbe export of Indian wheats 
to thio country. Tlie type of wheat sent was a very good one, 
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„„,1 !i<' «' 0 «ld siigg-est tliat furtlior .samples, wliei, tlmv arrivo 
diould 1)0 sent to momlioi-s of tlie Cfiuiioil. ilr. ]liimpl,n-:.s' report 
,.„voiv<l l)ro;olly what w;is I’rom Assooiaiioii, anil 

thonglit tlio Assooiatiim miglit oinplmslso the poini lie linil 
Iiiatlo. osiK-cially liaviiig regard to ipiality and (luaniity. 

'I'lio i’residoiit thoiiglit that if tlii.s ' ciinnmn icatioii wont out 
over tlio sigiiatnre of tlie President of tlio Assooialiun it would 
(•(.ivcr all tJie points raised. 

Tlic resohitiim was then formally pn( to the mooling, and 
eari'iod niiaiiiinously, that the reply of the Assoeiation tiAo the 
form of !>rr, Hunijihries’ rejmrt. 

Tl will hv s('en llmt tlic recoj^imondatioris based on M’r. 
Tlumidiries’ first report were luiaiiiinoiisly endorsed liv ilio Cmineil 
„f The National Association of Brillsh and Irisli Alillcrs and llmt 
iis far as tlic Home nnn'lnd is concerued tliero will be no diflicnltv 
in <lisposiiig to advaiita^a^ of any Indian wlieals of p-ood strenpih 
and liip’b inillinp' qualities. 

(.)iit of the larp“e iininlier of liard wlieals, hipr]i in niiropeii, 
isolated by ns at ibisa a)id jiow iii \arl(uis staples of nnilt iplieation 
from single idaiits, niily one, namely, Ibisa (i, was sent for a niilling 
test in 1908. During tlie last season. 1908-09. a nnmber of (.tlnn's 
passed snccessfiilly througlumi tlie prelim iaary fiedd iind laboratorv 
tests and rejUAsmitative lypes (\os. 20 to 29) of tliese wlieals were 
this year (1909) submitted to ^li’. Hiini|>lii*jes for {>om]dete milling 
aiul balving tests. Some of tlie most promising seleelioiis were not' 
iiieliiaed liowcver as the seed at our disptisal was iiisnlfieicnt tor 
Ji full test. Tlies(' we liope to send to Kngdand in 1910. Tlie ix'w 
I’li'ia wlieals tested iii 1909 aie for the most part rapidly maturing 
types wiih good straw and oilier agideiill iii'id elmi'atders combim'd 
■)vitli grain uniform in texture and higli in nitrogen. The Piisa 
selected wlieals, Xos, 20 to 29, witli tour other sanijiles sent, were 
as foUow.s : — 


Xo. 

, 1 

i 

Xaiiic. 

W’lieve yi'oivn. 

XilrO^cn. 
Per ceut. 

i 

(i 

1 Iri'iian Fife 

. . . fawn [ Ore 


7 

Beiir.llcss Aroznn'einaoav 


PT-t 

17 

Bombay Pissi 

. Kiiivli . 

lt,7 



TJIK MILLIXG and baking Ql-ALITIES OF INDIAN WHEATS. 




No. i : Wliore grown. ! 


IS 

j .JiiOhnljiOve Pi<si .... 

. Jtil)liiil};oro 


Pi.iD 

20 

Selectoil (Amgajali .... 

. , Push 


2-02 

21 

Select 0(1 Hai'A ..... 

. i 


2-.M 

2*> 

WliUe selGf/tc:! .fana Kluvr . 



2-n 

23 

Ked selocrc.l ... 



2 MS 


Pusu <ia 



2-3 

O' 

Pu:sa 7 



2’:3'j 

20 

Pur^a S 



2’:i'j 

27 

Pusa 10 . ■ . • • . 



2’ 10 

‘>S j 

(.’lisa 11 . 

• 


2-os 

-1 

Pu-a 12 



l’!JS 

For the nitrogen determinations we 

are indebted to Air, 

11. b 


Aniii'tt, ( Iflieijitiiig liiiperuil Agricultural Clieiuisi. Tr will be seen 
tliiit the Pusa sclectiuiis arc generally nuicli liiglicr in tJiis consti- 
tuent than the two j^issis and the two Cawnpure samples. The 
sam]des ot Jlombay 1‘issi and J iibbulporc Pissi were obtained from 
^lessrs. Ualli Protliers and were re[)r(‘smit alive trade sanijdes ot 
the soft nhite \\'!Kails gnatw n Cor <‘\j)ort on the blach cotton soils 
of Peninsul.ir India and they were inclmled for conip.ansou with 
the Pusa wheats. Indian Pife and lieardless Alo/mffernagar were 
grown on the Pawiipnre farm and uere included at the special 
re(|uesl of Mia P. C. Part, Depuiv Director of Agriculture in tlie 
Dnited l'’roviiices. Indian Fife is said to be derived from a cross 
made by tlie late Ml’. Fanau' td A ew Soutli AVales bet’ween Canadian 
Red Fife and an Indian wlieat. Peardless Mozatfernagar is said to 
have been obtained from the Alozalfernagar District. All the Pusa 
grown wheats are selections and have bccTi grown from planis found 
in tlic exceedinglv mixed crops which resulted from tile sowiiift^ 
of a large collection oC Indian wheats made at Pusa in 1905. 

Mr. Humphries’ re])ort on these wheats is given below: — 
Ib'port l)y Mr. A. F. llunipliries, ]h\st President of Ihe In- 
corporated Aalioiial Association of Pritisli and Irish M.illeJ's on 
the samples of Indian wheats sent from Pusa by the Imperial 
Economic Polauist in Alay 1909. 
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I duly received the 28' saniplr iofs oi minihrmi 1 to 2d 

iiicdusive, number 19 omitted, grown in Ijidia duiiiig llio cereal 
year 1908-09. Tliey arrived without luisliap i,, gtHid eomlition. 
particularly free from dirt and extraneous mailer, and as the 
wtieats with two or three exceptions were well develo|)ed, nature 
and the growers by rheir combined efforts had succeeded in ])i-o- 
ducing very fine specimens of Indian wheat. 

I ascerlarned (lie Jiatural moisture of each of these sanip]<‘ lots 
oil arrival, cleaned and ‘conditioned’ part of eaeh one accord in e 
to its individual requirements, milled (bat part se])arat(dv noting 
Ji(»w it liehaved in grinding and .s(q)aratii]g, and tlieu linked 
separately the flour oblaiued from it. If -tlie baker would in 
cmiiiuereial practice make elaborate tests of each lot of: tionr Im 
receives, and finally give it the treatment in fermentation and 
liandllng hv which it wonhl yield opliiunm resnlts, maiiv of ilio 
wide differences of opinion eoneerning wlieals and wlieatcii fhmrs 
would disappear or lie most materially minimised, but ibat is a 
counsid of ptnfeetioii and llie baker requires in eomnuTCe iloiirs 
which show a minimnin of deviation from rt'cognisi'd slandards and 
necessitate littb' or no adjnslmeiit of his usual methods. 

“ With these i<leas in my inimlj 1 subjeet('d each of the flours 
ohiained from the first milling of fliese sample lots of wheat to the 
same liakehouse Ireahnent, and noted the lesnlts, Tlie nceessiiv 
for variations in tra'afuienl, if optimum results were to be olitaimnU 
was most (•l(‘aily shown, hhiitlier variations in treatimmt wme 
also necessary in conditioning ami milling. I liave ic<*cii11y, in 
a pa[M,'r read at ilie A\ inmjieg iiu'cting of the Jb-itisli Association. 
jioiiLted out that the skilful nsf' of water at iln^ right stages, 
hrouglit tibout imqiortant changes in the qualitv of flour, tliat tlicrc 
could lie no fixed standard of iuoi>{ure content ap]tlicul)le to all 
flours, mid tiiat to soenre optimum results some wheats or flours 
should have n low moi.^ure contemt, some a high one. 1 a])])l.ied 
these ideas in milling mid linking the 28 sample lots a second time, 
some of them a third tinu'. 


n‘Oiir(('<‘ii of itioso sjutijiU's ;ini couccrm’il. witlian iiutsi iLaiiion (in < o/.iiiim 
'voh Mr. H. M, Lea.kc. EroTiomi<s Eolani-^t to thu (Jovomiiioni of Ike fait o;l IVoviiuh's). 
on the fiwtorri wlticli induenoo tho qiialilv of Indian wheat. 'I'he rejtoit on those 
saiiijiles will Lt* jHibliislie.l fiIiolUv. 
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“ 1 11 clilhA'cnt cuuutries, or even in dittoreiit parts of tlie saun-. 
i-ouiitrv, op ill inns as (o wlial cnnst iln(es ideal quality diifer verv 
\vi<l(‘ly. l^'or iiistaiiee, in JiOndun iirac-t ically all bread is inade hv 
protessiiHia 1 bakers, in ^orl^sbiii^ by bousewivc'S ; in some parts 
loavi'S are IkiIohI in tins wliereliy the dnu<^di is not required la 
maintain its sliape uiiaidial, as it would lie if tins were not nsi'd, 
An'ain, tor some pni [)os<'s Hours are not subji'eted to yeast fernieiitu- 
tioii iit all, wliereas for otinTs they have to withstand a vcrv loini- 
tenneiitation. 

“ d'liei'e are s ini liar di veiyi'eiieies as to wbat eonstitnies good 
eolour in flour. Some lilo' flour to be white of cdialky line, stiiac 
pi ('ter it to b(' wluU' ot eicatuy liutu All this means, that A\ide 
dinVrenees of opinion can jiropi'ily b(' entertained by various 
authorilie.N as to .■sonu' points of <piality. Hut thiU'e are points on 
xslindi all millers are agri'ed. Tliey watil all sanijiles of wheat to 
be iitntoi’ui in te\lurt'. dbiat is absoluti'ly neeessaiA’ if optiiniun 
results in milling aiu' to lu’ obtaiiii'd, and tbe most recent develop- 
ments in milling an' making this mon' important tliaii ever. [ 
know that thes(‘ inogularities in foNture inav lie due to the etfect> 
of soil, season, and wati'i siqiply, but in so tar as tlnw are due to 
varietal eaust's they should he avoid('d, and I am vi'iy ph'ased h: 
see how xu'rv regular in t^'stui'e sonu' of th<' ‘J8 sample lots sent iiu.* 
are. IMilh'rs are also unammoiis, or ])rae1 leally iiiiaiiimous, in 
[iieferring xvheats wliieli “ mill treelv ' in otlier words, tliuso 
wlu'ats wliieli eaii he ground eusilv and which can be divided out 
into ilieir ultimati' com nicrcial ccuisl li uenis o£ flour and oftal 
(luisk) xvitli the greatest ease. In this (‘onm'etion I should like 
to point out ail ('iroi' tn'(|uently made, wlieti it is said without 
(liialificatioii that millers want haid wheats. Some wheats are 
said to b(' hard when in tact, they an* nu'iely dry. If water he 
add('d to tln'iii they beconu' soft, perluqis ' woidly.* titliev 
wln'uts aiU' rcal'y Itard exu'u when titcir moistures arc relatively 
li:gli. -Millers do not like wlieats wliieli are soft and woolly when 
tiu'ir iiioisturi's are adjusted. Such wlu'uis would icqnir(' 20 to 
b() per cent, more grinding to (dVect a iivoper se])aration of IniSK 
from kernel in tlu' early stagi's of milling^ and in the later it i^ 
diliic-ull to effect separations at all easily. At llte other eNtveine 
the Diirums, xvliieii ar<' it'ally Jiard bv iiatiiiu' and retnaiii hiH'd 
even if their inoisturi's b(' raised xu'rv eotisiderablv. itbin ilie 
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la-st low years Jiiillers have learned how to uiiniiaise flielr o])jec- 
tions tu ^hese wlieats, hut t]ie ohjeetions remain. ilumo']i in dimin- 
ished degree. We do not want wiieats to ])c as hard as Durujiis, 
and in partieidar ^\•e do nut like any .suits to he .hornv as well as 
JiaZ'd. It difficult to specify a word wliich (‘xactlv fits the case. 
(In the one hand wu certainly do nut want soft woolly wlieats, on 
the ot'her we do not want really liard or horny wlieats. Wind we do 
like are tliose whicli whmi conditioned are mellow and i'r»-e grimi- 
ing. We want an adjective which expir'ssc.s the (‘umnieivialiy 
important jioinf hettei’ titan ‘ liard ’ and for lack of better I 
suggest ‘ fiee-iiiiliiiig.’ 'riii.s is meant to express a elmraclerislic 
highly esieenied by all niillei's, wliicii enters into tlnov caleulations 
in esii mating relative commercial value, 

“1 want now to amplify a .sfatmiient of opinion indieati'd in a 
former report, and endorsml unanimously liy the Council of tlm 
.National Association of llritish ami .Irish Millms. I entertain 
the view very .strongly, that tln^ giowta' in any coiinti-v or distiict 
sliould jmoduce those \'ari(“1ies of wlieat wliich yield him llu‘ liesf 
|)ossih]e linaneial I'etuiii. In that way. tins puhlie interest also 
is in mv view best servml. W ithin the last 20 years, tlm tcelini- 
eal (‘{jui])ment of tlie best mills lias lieeii very greatlv improved. 
Millers can now make belter use of a wiieaCs potentialities and 
overcome the objections which their predecessors liod to c(‘rtain 
varieties. To a Vv'iy great extent, .some wheats have realised 
if'lativelv low eoiiiimu'eial values, not .so inucli hreaiise they were 
bad according to .sonu' deiiiute standard of real excellence, Imt 
because tluw (Hd not eonfinni t<,i some preconeeivml iilea? on the 
part of mill ms, bakers oi' the fmblic as to tlieir behaviour or 

apjiearance, NFany jicople still think tliat it is wrong iu adopt, 
any lunv firoce.s.'; of making food, meiciy because if is lU'w, 
esjioeiaily if it be introdma'd or worked by chemists, Inif fortunately 
tliis unintelligent pvejiidic'e is entertained hy a minority. NIilJers 
ar<‘. therefore, able to mak(‘ \'i(al changes in tlieir i-ecommeiida- 
tioiis to rndian wlu'at growers. Nte.ssi’.s. Nfaedoiigall Brothers, 

wlio.se ahility to fuiin correct opinions no one will qiU'.stion, in 

reporting to tlu' Indian Goverumeiii HO years or .so ago. pointed 

'Hit that (lie varieties of wlieat w'liich .Indian growm's favoured, 
M'ere unsnitahle for ('Xport ; and (hey refoninieinled tlie encourage- 
inetif of CIO tain other tvpe.s of wheal, rortunafkdy for the growers 
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ami tilt* world generally, tills advice can now be .superseded. 'I'bij 
uttbude of Jii'itisii millers towards Indian and oilier wheats is, 
that tluw are willing to pay relativtdy high prices for tlie best 
varit'lies, but tliey will buy at fair but lower ])rice.s wheats oi 
inferior ([ualily. They believe, however, that a combination of 
fine (|uality and high yield per acre is no longer an inipossibilitv, 
if it ever were so, but they ar(' content to leave to the growers and 
their eonipetcuit ])o(aiiieal advisers, tin? decision as to what varieties 
shall be ]>roduced. Applying lliese ideas to important detads. 
Trilish millers are now aide to obtain tlonr of tirst rate eidonr i'rum 
redskiniied wheats. Tbe\' would give a preference to white 
wheats if in all respects they were equal to red, but the ddferem-c 
ill comiucrcial value due to the whiteness of husk is nowaday.s verv 
small. On the other hand, millers know quite well lhat ‘ strengtli ' 
as ap}>lied lo haking values, is not caused liy or correlated 
with redness of skin, so on this point of appearance groweis 
can now [dease 1 hemseh'es. i^lneh more imjiortant points coneein 
hardness and softness of endosperm, and toughness or friability of 
skill. The iiiiller for generations has sought to exclude as nineii 
husk Lus possilde from his flour. Tliii ly years ago, millstones were 
in common use. and as tliey apfilu'd a great amount of friction jti 
an inteiisi' form, tlie miller waoti'd, and for the highest commercial 
puiqiose.s woubl have mellow wheat with tough skins. Hence 

Messrs. iMacdoiigall's recom membu ions. Tut now that tin: eluuigc 
in the nature of wheats available bus imposed on millers the 
adopt ion of modern gnadual reduction by rollers, w'ith its con- 

comifaiil diniiinitioii in the amount and intemsity of frit'tion 

applital in grinding, mellow wlu'uts with tough skins are no longer 
a ue<-essity. If, therefore, llu' grower can get beiier results hy 
producing liarder and as tluw used to be called conniionet wheats, 
he will satisfy the miller in tloiiig so. Imleed, .most millers now 
that they are properly etpiipped with modern machinery prefer the 
w'heats which I have called ‘ free-milling’ to softer ones. 

'■ Another point of cliange eoneerns colour. Some wheats of the 
Tnii<'i!ii> i\[H‘ ami all the Idiinims yield flour wluch is 

Iiiteusely yellow in hue. I am not aware that extreme yt'Uowness 
implies either gooiliicss or badness in dietetic value. As a rule Hn* 
Durums seem to coiilain mure iiatuial sugar and produce more hy 
diustatic action during baking ]>roeesses tliau ‘ordinary’ wlieats 
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Tlii'V certainly yielil lovad of ridiilivoly jilcasunt flavour aiul ai 
M'v<“ral vaTiofi<‘s of fliaf iyp(^ cniitaiii rolativoly liij^li jx'r- 
(.■eiitiif,u'S of in'tro^uMious iiiatier. Y('t apart from flic lroiil)le.s in 
juillin^r them, ilu' popular lasfe ami <U']iiaml, wlticlt lit the la.st 
](>sort <lei (‘fill iue.s conimei'cial. wilues as refunds some imjau’lant 
(pialilies, iiold Oicir extreme yellowuiess of line in low (‘sfeem. Hill 
lutw lliat artificial hhaieli has lieeii sm‘i.-essfiilly apjdied, ami so 
joii^ as our aiithontu's (■oiitnu.u' to j'e^ard tliat ]>]’(K'ess as pt'rmis- 
sihle ill the puhlic inten'st, the Uritish miller, knowiii-r- that in 
(-ertaiii districts Diiruiiis withstand di'ou»-ht and rust Ix'fter tliaii 
•' oidinai'V ’ wheals, will a('(|iiiesce in their production and will 
])iiv them at their fair cninniercial value, fie knows however, that 
the applicatiim ot .Memlelisiii to wlnait may jvnder it pos.sihlo to 
(wt the desii'uhle eiiaractcu-ist irs of ])in nm comhimMl witli otlier 
(lesirahle ehai’acleristics of some ‘ordinary’ wlieat, ami ]h‘ lives 
in the ho])e ami expectation tliat pH'eat in.ju'ovements in hotli yield 
and rpiality will result from tlie most recent applications of 
l)otanical science. 

It slionld he homo in mind also, tliat India is not at all likoly 
in the near futni'e to supply tlie entire wants of the Tiiiicil 
Kiini'dom, so that Ihitlsh Ylillers can hy blendiii" Indian wheals 
^\'ith other sorts, take almost anythin^^ that comes, whatever it may 
lie as i'e^a?'<ls quality, 

“The eunuilati\e effect of all tlie foi'epu)Iji»- eoiisideratioijs is to 
emphasise the ]>uiut thal tlie interests of tlie Indian producer 
should he paramount, hnt it is true also that some Indian wheals 
art' much btdter and n lll eonimaml Iiig'her inices than others. 

“ After the detaili'd and elahorate lesls I have made of the 28 
samples suhinilied to nnu T (‘utei-fain no donht as to the parent 
superioritr of some of tlnun. and shall he t>xt]'eniely ]deased to 
find lhat one or uuu'i* of tht' vai'ieties which I esteem the host, are 
also those wliicli best suit the avernp'o Indian ju'oducer. 

‘■’For the sake of lucidity, and as an aid to myself in arriviofr 
ai niy conclusions, I havt' divided the 28 lots into frroups. 

Xo. IT is descrihi'd as Tiomhay Pissi, Xo, FS as d uhhiilpore 
pissi. These mip'ht pro])erlv have been pfi'niiped with the Ato^.affer- 
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as flier are vorv luolltnv and yield a soft wldfe 

flour. Tli(‘ Iloiiiliay IMssi sample eoiitains a few red gvaiiis. T]io 

,lul)l)iil])OM‘ niiglit 1)(' dt'seril)('d us a mixliire of wliiic luid rod 
giaiiis, and foiilaimal a lew red oiiiss wliddi a.'|)])eai‘ed to be Ibinuii, 
However liotli ladiaved ill milling as soft woolly wlieuts. 

■’ Tile llombav yielded flour of a clialky wliite Inie, and tlie 
]>read prodiietal fiom it liad an uiiaHractive appearance botli iii 
(•riimli and erusf. Tlie Jiiblml])ore S!iin])b‘ yielded a soft feojiao' 
dour not so ciialky wlilt(' as the Ibiiiibay, and fbe broad made from 
it bad a bettm* appearance in ci'uml'i and crust than (be Honihav. 

This was probably due to tbe presence of ihe Durum grains wliirli 

would acl as a corrective to tbe chalky wliitencss of tbe Pis.si nart 
of tile sample, T entertain a poor opinion of tlioso Avbeats for 
hn'ad-makliig juii-poscs if nsiul by (bemselves, but tln*y would he 
useful for blending If a miller wislu'd to counteract tbe evlieine 
yellowness of some varieties, and they would be suitable for maklnpr 
jmdding or liiscuit Hour, so if tlu' natives of any district wish to 
grow them iliey need not bt^ diseou ragi'd from doing* so. I am 
quite sure, however, tliat in niy opininn they are far from being 
the best of tbe ‘138 lots sent me. They heliavo poorly in milling, 
and [ do not like tln^ bread they yield, wliich is not only in my 
ojHiiion ])Oor ni a])p('a ranee, bnt poor or bad as regards flavour. 
For sizt^ and shape of loaf tiny ar<‘ about e(jual to tlie better 
Mozatfer]) agars. 


11} r Ft(sa Nur serif r/roKp. 

“ lumbers 24 to 20 inclusive of tbe set sent me are known ninler 
till' laboratory numbers Pusa ha, Pnsa T. Pusa 8, Piisa 10, Pusu 11. 
and Pusa 12. They are nndlow wlnails not unlike fbe Mozafi'er- 
nagars in general exteinal u'i>]>earanee, bnf ns a group they are 
su])erior to flie Pissis and l\rnzaffernagars. Tbe size and sha]U' of 
berry is allfactivm Sonu' of IIkmii launiml nu' of flu' Xew Zealand 
Tuscan and the Kiiglisli Talavera wheats at tlieir best, but ef 
course tliesi' Indian wlnnits are mucb drier. All of this group 
beliaved well, in milling witli the exception of Xo. 28 (Pusa ID- 
Tluy yielded white flour with the exeepilon of 29 (Pusa 12’. 
Xo. 20 (Pusa. 8b ('ontained a fair proportion and Xn. 29 a large 
‘Uie of franslneent grains. Thai means, that the flours frmii 
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tlicso lots wort' not so wlulo ns IIlo oiliors, ijidood flic prndiioo nf 
O') would lunf' io do doscridod a.s yollriw and gvninilar dui dold 
di‘i'>:dt and atiraoii\i', Vor ouldur r)f droad 'Su. oumo 
uut fiFj't of lliis »'}()!ip. Xo. is too ytdlnw witdtml dlt-aoliiu^^ 
j'j' usod dy itst'U. Ido l)r(>ad from Xo. 28 liad a ])arf Icnilavlv iiioo 
^-xtoriial apponnuieo: Xo. 2d a iiuicli dottor flavour tluAU ordinary 
TiuHuu. Tlio slirngtd of this crJOiip is a gToat smpriso to iu(\ I 
should not Inave tlioii^dif from tlu' ap])oarnnc(> of llm wdoats iliai 
tlit'V could do descridod as and tdnno'd ilioy arc lutf so 

4rom)’ a.s l^fanitoda or Find od Stnii's SjU'ino' AVIu'at, tliov arc 
mucd .stroiio-tM' than any Indian wheals T had previously 
liaiidlcd, Hy appcaraiioo I liad placed Xo. .2d (Pusa 8) at the 
lioad of the yn'oiip, and tlio hakiii^^ results confirm that ostimafe. 
il does vied! ill a snlsstantial deprreo tliat toiijjfhncss of douo-li 
characteristic of Aim'rloau Spriiip: IVIunit, in ollun- Avords, it is 
oiiite unlike and mmdi supcinor to the Indian wheats we ordinarily 
<n't in comniorce. Xo. 20 is only sliji’litly Indiind 20 in tliis respt'ct. 
niid Xo.s. and 28 arc nnl\' a little hcliind 2!). I can, however, 
iiiiliositatino-ly say tliat 20 is the hesi of (lie n-rmip. Tl reprt'stmls 
a comdination of »'nod inillino’ points, first rate dedavioiir as dou^Ii, 
and fir.st class colour in dread, 

.Yn.';. 27, 22 <111(1 2-;.--Tlieso wlieals ladeded respeetively " selcc- 
t('d Ilara,' MVhite selet U'd Tana Kdar ’ and 'lied seleeti'd 
Tana Ivluir ’ are in iii\' opinion Aery atl rael Ivt'. The Kara is a 
small rnnnd berried red Avht'af of a iiarticularly deep red line, Acry 
eveii ill texture,' and (‘ontains no soft or palt' ^n'ains. The hue is 
peculiar and that point i.s not a {/nod one. The Pod Tana Kliar 
mav he caldnl a sister wlu'at to tlo' Ilara. I his also has a peeiiliar 
hue. alinnst tliat nf dark mahogany. Tl is lar«rer in deny tlian 
the Ilara. and like it rnnlains no ]')ale or soft corns AATintcA'cr. 
The wdlte Tana Kdar is of particularly nice appearance, iiio.stly 
round derried. of Fife sdape. distinctly dard ns received, ati'V 
trairslucent witlmiit aiiA* iiad' or soft corns in tlic samide. These 
Ihreo wheats dehaved particularly well in condii ioiiiii|.'' and niilllus't 
and that w'olji’hs fjreatlA' in my ojiiition. Of tde throe, tlie Aiiiite 
Tana Khar is the host on tliat jioint. Altlioiipfli tliex' are liaid. 
the flours tliov Aneld are not yelloAv. and the dread da.s tlie hue 
whirdi one associates ^'ith iManitodn Avheat. a »'reyish hut diij’hl 
white. In these (Iiree ca.se, s the toujiliness of dou»'h choraeteri.stic 
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of AiiK'rioan S[)rinp' wlioat, apaiii oociirs; and is in niy viow inc.st 
notcwoi'iliy. Tlio bivads aro very allrartive in appoaranvo, witli 
first rate ])ile and lunuiliful cfusts. The loaves are not so hir 
those whieli Hritisli haloo’s obtain from Maniioha or Anieriryu 
Sjn-iiip wheat ffours, liuf they yield that ty])p of liread, ami 
s(mie mail (‘xtraet were mhh'd in milling or hnkinp to break dfjwii 
still mort' ilie ellVets of preat hardness^ T believe that truly su])erlj 
breail w()iibl be obtained from them. With only small qnanti(ie> 
of ulo'at available I could not eNperiment more tbun 1 have doiip 
with those wheats, and in all these trials I have used flour, yeast, 
salt and waler only, but if T bad more wheat of these three so;i<. 
T would have carried on still further modifications in comliliomiin-^ 
inillinp and bakinp, in the belief tliaf they, hup thonph they im\v 
are, would have la-spomled sal isfaciorily to further Ireatiiu'iii, 
Millers or merchants Iniylnp wheats on ap])ea ranee wouhl prefer 
ilie M Jiife -Tana Ivliar. Tf also mills better than the oilier t\vn. 
hut the Tied Jana "Kliar behaves best in the bakobonse. On balaiicp 
however, and haviiip repard to the resuKs which w'ould piol)ah|y 
ensue from further adjnsfmetits of mlllinp and bakehouse treat- 
ment, T should say. that the While Jana Ivhar is the best of flip 
three. 

Xo. IM) fSelecled Ganpajalb) ajiiiears to be a Durum, the only 
one in the mitire set of samples. It is very pood of its kind, and 
hiM-anse it is not horny in texture mills better than many Dunitns. 
do. Tlie flour is a pood colour of its (dass, the bread made from 
it was of very fair eolour and of distinctly pleasant flavour. Tliis 
means tliat if for ('cononuc or botanical reasons it be desirable to 
pi'ow Durums, this variidv is one to be recoin mendiul, 

/xcmniudcr, 

‘‘ r have now dealt with all but Indian Fife (Xo. 0), Deardhss 
Mozatferiiapar prown at ('awiipore (Xo. 7). Tlu' ‘Indian Fife’ 
is fine lookinp while wheal. 1 understand it is neitlier the red nor 
tli(‘ white Canadian Fife but (piite a ditferent wheat obtained by 
I'arrer in Australia as n result of cuossinp Fife and an Indian 
variety. The sample lot sent me is very irrepiilar in texinre. so 
it cannot be haiidb'd to the prentest advantape in inillinp and 
bakinp. Several of the other wheats sent mo Auold belter ttoiir 
and bread than this one. 
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'' TU(“ l)oar<nf's5; Aro:!iifffninp‘;ir iilino'('i]iP 7 > >fi'i)np;or in uiipoinv 
iIkii) ilji' ni'(]iMa)T ^Iczaffci iiag'ai> sr)i{ m.', I( cnnlains a 
prajiort inii rif Jranj^liiC'Piit so ili(“ Hihu' js iH'iihov S(»fi 

iHii- ]()Mk^ll^^ It mills vojt fv{‘el\\ and makvs In-aad of 

line, it is alionl as strong' as the lies! ordinary IVkozaftor- 
iii-io'ars, init ns it is uneven in teviure and is somewhat iinn-deseript 
lY, ifs characteristirs. I prefer several others rif rlu' :?8 toff; ,c:riif me, 

,San( }}uir\j. 

'•From the loreo'oliin' ]'('iDarks it w ill lie natliered lliat several 
nf the wheats S('iit me are very good, Tlie most vignifieant is 
^0 (Tnsa S). in \o. 22 (AVliile -Tana Kkai) regarded ns 
ivjileal of its groii]) we have a wheat w]ii<ii looks really good 
and is S!>. It \aelds a granular lively fionr, and in the estlmal'oii 
(if iiiftst iuikers a really siahle and strong flour is granular. But iii 
(lie ease of \o. Ud niusa ■‘^i we have a flour whieli seems to he a 
(••[iiii|n'omise helweeii the livtdy granular flour just mentioned, ami the 
toft white ihnn’ such as that from the Plssis, yet it is really strong. 
Tf as a miilei' 1 eould not have hofli, I would elmose the White 
iaiia Khai', hut many millers would not, and it se(‘nis to me that 
Xn. 20 (Pnsa 8) sliould lie tested exliausti'sely in several dislriets. 
It is in mv opinion a most piomising wheat. Several otlier.s are 
nho well worth attnition. and T hope lliat from among the very 
hot. 01 - from aiming the merely helter sorts of those snhmiited In 
me. one or .several may he found to give liest po.ssihle yitdds of 
tixaiii and money to llu' prndur-er in many or all parts of India.” 

ALBERT E. HTOrPlIRIES. 

Wr.vnniDoi- . Si Rurv, 

77, e 22nJ Orfohrr 

ft will he ol).se] V('d in the above repot ! that eonsidera hie stress has 
heou laid OH the (juestion fif yield. e do not ennsider it out of 
lihiee in diseuss (his as]ieet of ilie suhjecl in file light nf Indian 
(‘nj](]i(ions. As is well-kjiowm. several nf the winier wheat.s m 
dreat Brilain are ahmit the lilghe.st yielders of anv wheat varieties 
in eullivafimi. Erom the point of view of the English farnier 
liigli yielding poiver is a paramount ehnraeterisi ic of any wlieat 
hroughf to his notioe. rro'WP>'er liigh the quality of the grain d 
not pay him tn gr<vw wheat which does not also yield well. 
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'I’u i'(lV(‘t itny Iiin>r(iviMn(*nt in tlio wliFuis nf ffreat Britain quality 
and vie]<l niust br cniubiiR'd ami it is to ilie solution of tliis problem 
that I’rofi'ssor liiitVii ami iMr. Hunipliries are clevotiiig tlieij- 
allontion. A litilr consideration of tbe conditions of wlieat ji-iow- 
in Great Britain shows that tlie growth period is a long oi^ 
atid the supply of nitrogen and water in the soil is ordinarilv 
sufficient. Fnder these circuni stances and proA’ided the summer i-; 
not too cold, heavy yields are olitaiued. According to TTall niul 
Biiss('ll,^ who iiave recently made a study of the Bothamstead 
Bvperiiiients witli a view of as(‘ertaining the factors whic-h detei- 
mine ihe yield of wheat, yield of grain is proportional to the 
nitrogen supplied and fnrtlier the typo of soil in relation to clinuffo 
is a very important factor. To each soil type there is a limitl]i<r 
viehl hevoiid which the crop will not go hut this limit is not tho 
same for all varictit's of wheat. 

The conditions under which wheat is grown in India are very 
different from those in Great Brifain and are not eotnparahlc wltli 
tliem. A brief experience of actually growing wlieat in India 
rapidiv impresses tho existence of several limiting factors, tor 
example, the duration of the growliv period, the available mnisturf, 
tlu' aiimunt of nitrogen in the soil and the temperature. 

Th(' most important factor in the -jirodnction of u'heai in Tiuliii 
and one whicli cannot tie altered is ihe duration of the ])orlod f)f 
growth. Such practices as early and late sowing of wheat in 
India are impossible except in some extent in the Punjab. In tlio 
Gangetic ]dain and on the blade cotton soils of Peninsular India. 
Ibe period during whicli wheat can ho sown safely is a brief mip 
and the host time is roughly about the middle of October. Ten 
earh' sowing results in tJie destruction of the seedlings by heat 
and white ants. Too late sowing results in defective gerniinatiim 
and ill a poor crop. As a rule it is more dangerous to sow too 
oarlv than a little ton late. At Piisa, there is a period of aboG 
T da vs after October 20tb for sowing during which wheat givo> 
tile best results. Tho termination of the wheat growing period nt 
harvest time is equally sudden. The rapid rise in the feinperatiirfl 
which liegius io set in towards the end of February, exofipt in ihi' 
Puiijal), cuts short the ]mssihililies of growth and often preveiit> 
ripening taking place. While wheat can ripen above a cerlaiii 
temperature it does not grow under tliese conditions and there is ^ 


* Xattirr. Of tolior 14th. 1909. 
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^vt'll dcfiiit'tl point nftoi "uliicli tlu's crop drifts up ivo luattGr whut 
it may then }iavii reacliOLl. teniperatufos tlioivtove 

limit ill both directions the ^^rowth period of iudiun xvlieat. lu 
ilio Punjab, sowings usually take place f'arly in .Noveinber, harvest 
|,egins at the end of Apil, and in this Province the diiratiuu oi 
tlie wheat-growing period is longer, in all ilie wlu-at-gni\viug 
tracts of India there are therefore clearly defined limits in hotli 
directions in whiidi the wheat plant has, as it were, to cmiipicss all 
its activities. These aetivities can be divuled into three wtdl 
marked periods, namely, the early p('ri(id ijiclmliiig genninution 
and growth up to the lime tillering is completed. Then follows 
tie stage, wlieii the wheat ])egiiis to shoot and .the grimd period of 
(rrowth is ended by the formation of the ears and llie fevtilisutiou 
of the dowers, lu the third p(!riud, rip('uiug takes ])lace or the 
najislocatiun of the food maloiiak into the grains f)f tlie ear. 
Over an average of years for any paiticular wheat tmet tlnuo is a 
well marked total duration of ginwlli nhieh it is not siifi* to 
exceed. A wlient which cannot niatiire d\5ving tin> pi*vIod wliatvwer 
may he its ciiaracters and <jualiiies is usidi-ss to the cidlivaiors. It 
]ia[)|)eiis that occasionally in any ])urt i(ail;ir Jracl a whi‘at wiih 
a longer p('ri(i(l of growth than the iioj-inal inav give a good crop 
due to the acciilenfai extension, that ]iarticular Year, of the groxvih 
[icriod cainsed by the late onsif of the hot weathm. Such a lawidf 
is s[)eedily reversed in Inals (‘xtomling over stweral vears and it 
is found that auy att(>iiij)i in Imlia to grow a varieiv will) a longer 
grnwtli period than the itiaxiiuiuti sate period foi- that irm-i is 
hound Id 1)(^ a failure. Th(‘ 1 ini llal ion in duration of giowtl) of 
wheat in India is a grim fact and one w]ii(-h the wheat iiiijirover 
itiusi learn to face at llu' outsid. There arc olliei' ri'nson" in adiiition 
to tliose of time', wliieli make it dedrable for un\' wlieal Varietv 
to r'oiii [dele the gi'aml pej iod nf growth as soon as po>>tble. namely, 
tile ilanger of rust. Ivusl attacks an* most to he ft'ared in .Innuai'y 
and lebruarv ami as a rule the lati' wheats arc damaged hy lust 
to a niucli greater (xxteiit than the (mrlv ones. Again, early liut 
spells, w'ith dry winds, an' ]int unknown during the ripening jievlcd 
•Old tli(..s.o injuriously affect tlie lalet' wheats to a inm-lt g^tmter 
'■'^teid than tlm earll(']' Ivpes. Tin- \ i('1d nf anv variely of \v1)eat 
‘i''l»‘U(|s Inrgt'ly on its tilh'riiig power, Hther things heing eipial, 
^li*‘ grealer ilic lllleriiig power tin' grentei llu' yii'hl. A. large 
''uioiiKt (,| tilhudiig liow('\(*r takes time aiid Is impossibh' in India. 
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Tlicro sei'ius to Ijo a point beyond n'liieii it is not safe for Indian 
wheats to tiller and any tendency in tlic variety to tiller beyond this 
safe i)oiiit, alihoug'li admirable under otlier conditionSj is a dis- 
advantage in this cuuntry. "Wo have to be content in India with 
those varieties of wheat whicdi on an average of years ripen in tlit 
time the season permits. As the growth period is so short anything 
a[iproaehiiig a really high yielding variety is excluded. Hit. 
»'\|H'ri<‘Uee obtained in aeeliniatisation work with wheat in 
country points to the impossibility of ever obtaining high yielding 
wlieats ill India. High yielding Knglish and north Kuropear 
winter wlieats, when sown in tlie Gaiigetic jdain, often do not even 
reach the shooting stage but spend the time in tillering. Even 
American and banadian Spring wheals sown in tlic Pimjalj early 
in Adiveinher caonoi gel through the gn^\ ih period before the hut 
winds in Hay dry n]) tlie crop. The most iliat Canadian Ked Eih' 
did at liVall])!!!' in IbOT and .1908 was to form a few’ shrivelled 
grains with the help of several extra w’aterings. Had this wlieid 
ri'ceived the same treatment as the local sorts it is safe to sav, on 
ilie two occasions on wliieli it was grown by us at Lyallpur, it tvonld 
not have vielded the weight of seed sown. Similar results iveiv 
obtained with French, (lermau, and liussian wheats both at Vur;i 
and at Lyallpur. They all wasted tlieir opportunities iu lilleriuji’ 
and were caught b\' the hot weather in many cases before any sewl 
at all had set. 

AVliilc tlie duration (jf the growtli period in anv tract biiiii> 
tlie choice of varieties, the yield of tliese vmrieties is atfected Ity 
several limiting factors. The most im])ortant of these is moistiiiv. 
As a rule in India tki^ available .soil moisture is too small to gi'A 
a full crop and the yield is limited liv the water supply. Both (m 
the black soils of Peninsular India and iu nio.st tracts of ilie allaviiiiu 
irrigation increases ilie yield tlierebv proving the dcticieiicy ct 
moisture. In die irrigida'd wheat tracts of the ulluviiuu tlie iiatuml 
dctieieiuy id nioistuve is nut altugeiher made up by watering :e 
the crop has too much water just after irrigation and often 
to some extent before tlie next one. A shortage of soil inuistiuf 
ui'l'eets tlie yield especially al the tilleiung period. If the >tdl i' 
too dry hardly any tillering takes place duo to the poor dovcloi- 
inent of the sccnndarv root system, The great imporiance et tla^ 
soil moisture factor has, in. the iiuii-irrigati'd wheat tracts siuh >*' 
the Central Provinces and Pihui';, eoniined the grow th of this ere)' 
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|irinL'i]jally to llie sails wlijcli iviaiiis mai^tinv best. In tlie irri- 
o^tted Iract.s li^^difer soils wilji only moderate power at moisture 
releiitioJi can la' ci'opjjed witJi wheat, Altliuug’h' in most ports of 
iudia, moisture is geiieralty in delect, wlieat oecasionoilv sutteis 
from loo jiiuch moisture, esfiecially in years in wliieh heavy joins 
fall just befon' and after sowing, towards the end of tlie growtlt 
period or at harvest tiuu'. 

Another limiting factor, and this a]»]dies to the wliole of the 
(iaiigetie plain and 1o Peiiiiisnlar India, is the siif^ply of nitrogen,’ 
Taken as a wliole the wheat crop of India sutfejs from a detieieiiev 
(d uiirogeti. Jhith tm tlo' black eoifoii soils and on tlie alln\itini. 
wlieat resfauids m a marvellous manner to nitrogen esjieciallv 
nitrogen in llic farm af orgaiio' manure. The wheat expejinients 
(■(imliicted far many yeais at ('a\\n]iore and at Nagptir aniplv bear 

' T1k')(‘ i.'i eiu.' inijiujlioU inctluHl uf iiK’ii-asitig llio iiilroiieri su]i|ily of tlif s^oil 
ill ill;.' ]iliU!is <»t. liiiliii without niiiiuiir lU" :iiiy hind. .\loiuo\(‘i. it is one wliicU 
([iii.'s nut st'vm to !)(' t^iifficiuiitly .idoirlcd in pt ,ii tii ('. 'I'u itu riMsf tliu .‘iii|i|)lv uf 
iiitruiieti tot a wheat cvep without anplyuiu im.v inaiiiue and without llu‘ jrnnvlli of 
n levnadnon.'i i-eo]) siur-iii.'; at fitst sinhi ,-i!) ahsinti staTeinent. 'I Iii.'s niethoil of jiilioyen 
ill.'uuirinii fur wfieul eon.-ii.-t.-i iii tlie e.\[io.^iire of the .'soil hy >a'\eial |do^|olJiIl^.< trj tliu 
fiiii aiut ail' dnt'i!i ;4 tin- iiiteiisidy dry hot rveut/ier of .\|Pi'il, .May yinl .Iniie- 'I'lie 
<'..';|>o.';Ui'e uf tile coil at tiiis |K'iind lui.'. an acloin:'liii)Lt effeet on the ciier-eetiiri]L; wheat 
and iiiKluultlediy iii< iea.'e.< the iiilioiteii iivailafile iis is .'seeii in the diok ^l'eva 
liiMiriaiit i'oliatie. When the coil fur wJieat i,'^ nut wratlie) ed diiiiojt this hut dry 
pei'ind. the ero[i is yellow and ctiiiiU'd and e.'thibits all the eharaetenstio of 
iiilruyeii liuiJ. uer, \^’e tjh.-er\ed tlie e.e'traurdiiiary eifoet of weathering tlio soil on 
wheat and other ial>f eruii." ."outl after lakitie up land at Pii.^a in 1905. and we have 
fi('((ii(.'tit]y iiulieei.l the lio<tt (lojis wbieli icsnlt wlieii thi.c; v\eatheriii,!: has been 
omitted. In the Puiijalj, the wheat ."tuhldos me ufteti left- iiiitoiiehed after the 
h;u've.U and are not iiloinfiieci till S('|itetiihoi' or Octuher just [irevions to ccowiti.L;. 
This jiraetice is in oiiv ii}iiiiion must oiijertiunable. -Mole eiop itn-roase liotii in 
r|uality and yield rvould | irob.ilily result from a piuper weatiieriiiu of the wheat 
c'lils uf India iin(iie<liale]\ aft<'i' tlie jneviuiis Inn ie.st tlian from any other treatinent. 
The Indian eiiltivator has at In's euimn.nid a nietliod of nitrogen maiiiiriti.y for 
wlierit whidi is perliap.s tlie elieapesl in the word. A series of well designed 
deiiiuii.sli'alious in llie I inlo-t hinaetie plain to slmw the yieat rd'fecl of weatheriii-' 
the .M,>iJ befoiv wheat woiihl we consider <oiifer a er,.af advantage nii tlie r iiltivafor. 
The ex[ilai]alinii of the e.Ntinordiiiary effevt uf weallieritiy is no (hmijt (Utc to the 
liaitial slerilisiilion of the cuil bv tlie intense dryne.ss. lieat and lieln of an Indian 
hut weather. In all prubafiilily these eauses IiriiiLi iibotit a siiniliir result to tiiut 
I'ludueed by aititieial heatiiii: and by poisuiis sin li as has been found in Kiwdiinil by 
ifassell and' his puftils ./"uninl <if A'jtx Si'inirr, Vul. Ill, 1909. p. 111). 

I'iiece investigators have f<iun<l th;it partial sterilisatl'ni uf the .soil kills off the 
pliagucytes, wliieli live on l.iaeteria. and also large suii orgatii.snis inimical in other 
Ways to bacteria. At. tlie same time the .soil bacteria tire killed off but the sfiuies 
leiiiain which germinate and rapidly liinltiply when the soil is moistened. The new 
bar-teiial culture.''; increase at an etiorinons rale and the le.siiJting nitrogenous plant 
biutl Ix'eunies eg great that pltuil growth is groatly stimulated, ffnsseirs re.stih.s 
seem to afford an iulecpuite e.xpJaijatian of the extraordinary nmmirial effect of 
weaihoritig Indian wheat land, For exposing the stiil duiine the hot sea.son iron 
I'latijlis are innic effective (hati llie riativc wur.d<'n phaigir Tliis is no doubt diieyo 
(be .suil umiisiou prridueed by the former lesnllilig ni a limre cotnj'lete weathering 
and sterilisation of the soil. 
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fjuf fiie 2 >iiriinj(>init iju]j(n'ta]]ce of mfrogon, Ti’Jiiie an inspeeliou of 
iho fj'oji.s of t/ie cultivators indicutos the need of this element. 
Jii the Clieiial) f'oloiiy of the Puujah, the ^supply of nitrogen appeals 
to he iKji jiia(le(|iiate. The wheat crop liere is exoeeilingly vigoi-ims 
iuid Pie (lark ^^reeii colour of the folia^^e points to an ample supply 
iiitj'tMPenous manure. Tliis state of aifairs is in all probabilily 
du(' to the extreme prevalence of a bottom growth of leguminous 
weeds in tlu^ wheat fields of the run jab which appear to confer mi 
the soil all the benefits of a leguminoiis rotation (i:/de Ac/fucidtunil 
Joanwl uj India, Yol. T, 1900, p. 403). 

Enough lias been said to indi(?ate the jirobability that both the 
variel ies gi'own in anv tract and also the yield will depend first of 
all on the duration of the growth period. Eor each wheat tract it 
seem.s to he necc'ssary to cnnsidei' oiilv those wlieats wliicii 
mature in the inaxiimnn safe iieriod corresponding to that trad. 
Thus in Tlihar, the ])erin(l is shorter than that of the upper Doidi. 
the home of MnzafPernngar white, and mueh shorter than that of 
the Canal Colonies of the Punjab. AVe should exp(‘ct to find the 
yield increase with the duration period and to get liiglier yields in 
the Canal (hdonies than in llihar. Other tilings lieing eipial, it is 
not likelv that a wheat suilalile for growth at Lyallpur in ilie 
Puiijah would suit north llihar, while a wheat whieh does well at 
Pusa is likelv to mature too (juickly on the Clienal), If will he 
interesting (o discover to wliat extent the varieties suitable for 
growth at Piisa will ditti'r fi'oni each other in yielding power. It 
socuis not imju'obahle that tiu'Si' diffiu'enees will not be greai. 
Eiirther it remaiiis to be seoii in wbat niamter such limit ing factojs 
as nnustiire and nitrogen dittenuitiy aftect tlu' yield of these 
varieties. Put litth' attiuition seems to have been paid in India 
to this aspect of tlie scientific study of varictii^s. The only published 
work seems to he that of Dobbs^ who found at Lyalljuir that tlio 
varieties tested there had approximately the same ci-opping power. 
At Pusa, we are investigating this subject and are using lor the 
purpose inire euliure wheats differing to some extent in grcovlli 
|>eriod and verv greatly in agricultural characters and giam 
(jualitv. It will 1)1' interesting to se(> whether these wheats will 
show any grimt (litVereiims in yielding ]>(nvei* and how they ''iH 
he diiTeretillv a heeled liy short nioisUrn^ and by a deflclemy nf 
nitrogen, \Ve eonsidei it highly prohabh' that the fdioice <>f Pu* 
' DuIjIj.s, Ucihut nn th' h<joJ}inir A'jnruVinvl Shitioir^ 1907-08, Lahuiv, W08. 
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l^.4 varu'tiA'S will turn uioiu on ^-eua'al agii<.-ultural cliaiuclerb, 

j..,jst resistaiu'o and on tlie ^nality ul tlie tliaii t>ii tho yiolding 

of Dio variety, providnl ilie euiuparisoii i,s imula Ixfnveu 
wlieats wljifh me up flu* wlmle uf tlu' liiaxiniiuii safe period of 
o'l'owtli for tlie tract in {picstioio 

The si'fi:nificance of flic above milling report to the xvheat ])io- 
(luc'tioii and trade of India is v(M'y great. There is now no doubt 
that India can produce wheals witli far greater ftniir strength and 
with far bettor milling qualities than the .soft wliites like Die 
iM.ozaffernagar of the alhiviniii and the I'issi.s grown on tlu' Idaek 
soils of Peninsular India, botli of which are so largely grown for 
export. Such wlieats as the new Ihisa wheats are wojtli more 
both to tlie cultivator for liis own consumption and to tlie Home 
miller than the weak soft whites, IVe believe it will soou be 
demonstrated tliat several of the wlieat growing tracts of India can 
o-row wheats of a grain quality of the same clas.s as Canadian and 
Auieriean Spring wheats and that these will coinmaiid a iniieh 
higher price in England tlian <lie present Indian wlieat.s of 
commerce. 

If the quality of rndian wheat eoiild be improved by so little 
as two shillings a (juarler (a]q)ro.\inia{ely four anna.s a manml) 
this would mean an annual gain to India of no less tlian 500 lakhs 
of rupees. Such an impi'oveiiieiit in ([ualily is (sisily ]iossil)l(> and 
iiiav without much difti(m]ty even lie exceeded. 

Pesides giaun quality ihert* aie two other i-espects in vliich the 
fndian wheat crop can be improved namely in rus( resistance and 
ill the standing (pialities of the straw. As a rnl<' Indian wheats 
are verv liable to rust and as a class tluw possess very weak .straw. 

Tlic damage done bv jmst ('vtuy year is vmy great. IVafC 
estimated tbe annual lo.ss caused by wheat rusts at 10 ])er cent, of 
the value of the erop, an estimate which is cerlalnly not an excessive 
one. Translated Into money 10 per rent, of tile value of the 
Indian wheat crop represents an enormon.s sum. over 400 lakhs 
of rupees in the case of tli(' cro]) of 1880. The production of nmre 
rust resistant wdieals with lietter straw by hyliridisatiou, suitable 
for tile various tracts would savi’ a larg'e portion of this enorniniis 
annual lo.ss. Such rust resistant strong sfrawed whoais can be 
produced and Indeed are being produced at Pusa at the present 
time, 

‘ AViitt, A^jriculturnf- Lfihjer, Xo. 20, 1095. 
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Tlic* product ion of now wlioais wliirli coiuhinc grain fjnalitv 
w itli J ii^t Vesistuncc iUid grioil straw cliaradors might iiman tor tlio 
whole of India an animal gain to the country of somo 900 lahlis 
of rupees or the addition of six million sterling to the Avealth of 
India. 

There is one method of improving the wheats exported in 
Kiigland which the cultivator and the trade have in tlieir own 
hands. This is the growth and sale of wheats uniform in texture 
or consistency, Sam]des made np of soft, mottled and translncent 
(•■rains such as those of Indian Fife and heardless i\rozalfeTnagar 
oTOwn on the Cawiiporc Farm cannot Ix' handled to advantage hy 
millers. The sample must he uniform in texture. AVe have 
found that two of the most important causes of tins unoA*enness 
of sample in India, apart from the growth of a mixture of types, 
are inadequate preparation of the land and Hie use of loo mncli 
irrigation w'ater. One of the liest means of producing a uniform 
sample is fo Aveathcr file soil during flic previous hot weather ainl 
to plough it during the breaks in the monsoon in those tracts in 
Avhicli the wheat lands are fallowed during the lharif. AVliere the 
preliminarv wmatheriiig is neglected and the ivhoat lands are not 
broken up I ill late, the crop is almost invarinhly uneven In lextnre. 
The preliminary weathering seems In lead to a uniform absorption 
of wafer hy the soil and to prevent local excess and defect of soil 
moisture. A uniform condition as regards soil moisture is nainrally 
liound np witli an even supply of nndsliire to (he crop and this seems 
to he the chief cause of grain of oA'cn texture. Tf more attention 
were paid in preliminary preparation of the wheat land in Tndin, 
we consider the milling qnalH les of ihe ]>rcscnt Indian wheats would 
speed ilv he improved. In the Canal colonies of the Fiinjah. which 
furnish so mneli of the wheat for export, far too little attention is 
paid lo preliminary cnltivafion. Tliis is due no doiiht partly to 
the size of the luddings hut every effort should he made to induce 
the cultivators to till tlioir land well and .so iinj>rove the grade 
of w'heat shipped from Karachi. Tf defluite grades were also 
established and inaiiitained h_v ilie trade and red and white Avheats 
were kept separate still liigher prices would he obtained. 
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